Background: Despite the importance of exclusive breastfeeding, a wide number of mothers practice non-exclusive breastfeeding in Ethiopia. Therefore, this study aimed to identify prevalence and factors associated with non-exclusive breastfeeding in rural area of Sorro District in Southern Ethiopia. Methods: A community based cross-sectional study was undertaken. The study population consisted of all mothers with infants aged of 0-5 months living in the randomly selected kebeles (lowest administrative unit) in the rural area of Sorro District. The study was conducted on 602 mothers with infants selected by using systematic sampling method from 12 August to 23 August 2015. Both bivariate and multivariable logistic regression analysis were used to assess the association between the study variables and to control possible confounding. 90 (1.19, 3.04)] were significantly associated with non-exclusive breastfeeding. Conclusion: In this study a large proportion of mothers with infants under 6 months of age were practicing non-exclusive breastfeeding which is one of the major risks for infant and child morbidity and mortality. Taking measures on identified associated factors with non-exclusive breastfeeding was recommended to improve the status of exclusive breastfeeding in the study area.
Background
Breastfeeding is an unequalled way of providing ideal food for the healthy growth and development of infants. Breast milk is best source of nourishment for infants and young children, and it contains antibodies that protect against some common childhood illnesses. Moreover breast milk is safe, available, affordable and one of the most effective ways to ensure child health especially in developing countries [1, 2] .
The World Health Organization (WHO) and United Nation International Children's Fund (UNICEF) recommend initiation of breastfeeding within 1 h of birth [3, 4] . According to WHO, exclusive breastfeeding is defined as the practice of feeding only breast milk (including expressed breast milk) and no other liquids or solids with the exception of drops or syrups consisting of vitamins, mineral supplements or medicine and oral rehydration solution(ORS) [3, 5, 6] . Prelacteal feeds, any fluid or food given before breastfeeding starts, are discouraged and giving colostrum is encouraged [4, 5] .
Exclusive breastfeeding protects against acute and chronic diseases and promotes good growth and development. It also reduces child mortality from common childhood illnesses such as diarrhea or pneumonia and evidence shows that it protects against mother to child transmission of human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS) than mixed feeding [4, 7] . If exclusive breastfeeding is universally practiced, it could save 13 % of all under five deaths [4, [8] [9] [10] . Despite its significance, less than 40 % of infants are exclusively breastfed worldwide. According to UNICEF, only 39 % of infants between 0 and 5 month old in the developing world are exclusively breastfed. About 1.45 million lives are lost due to suboptimal breastfeeding in developing countries per year [10] [11] [12] . Additionally, long term effects such as, poor academic performance, decreased productivity, and impaired cognitive and social development may be attributed to lack of exclusive breastfeeding [1, [13] [14] [15] .
Ethiopia is among the nations with the highest infant and under-five mortality rates in the world and malnutrition has been attributed as a major cause of under five deaths. The government of Ethiopia has been working on improving infant and young child feeding by developing national strategies and programs based on international organizations recommendation [16] . As a result Ethiopia has noticed progress in reducing under five mortality from 2000 to 2011 by reducing malnutrition over the past decade. However, malnutrition and infectious diseases are still remaining high and highlight the need for significant investment in nutrition [10, 17, 18] .
According to the Ethiopian health and demographic survey in 2011, 48 % of infants less than 6 months of age were non-exclusively breastfed even though breastfeeding is nearly universal in Ethiopia (98 %). Moreover, only 32 % or only one in three children among infants 4-5 months were exclusively breastfed. Non-exclusive breastfeeding is practiced widely and indicates Ethiopia has not yet seen the benefits of exclusive breastfeeding (EBF). Studies show that many mothers (10 to 42.9 %) start complementary feeding earlier than 6 months in Ethiopia [18] [19] [20] and prelacteal feeding is also common especially in Somali and Amhara regions (72.5 and 47.8 % respectively). Sixteen percent of infants under 6 months are bottle fed [20] . In Southern Nations and Nationality people's region (SNNPR) the prevalence of infants under 6 months nonexclusively breastfed was not indicated according to the Ethiopia Demographic and Health Survey (EDHS) 2011 but another study revealed that 44.4 % of infants were non exclusively breastfed [16, 20] .
Even though the practice of non-exclusive breastfeeding is high in Ethiopia, the information available on prevalence and factors associated with non-exclusive breastfeeding in rural communities is limited. Therefore this study aimed to identifying the prevalence and factors associated with non-exclusive breastfeeding in rural area of Sorro District, in Southern Ethiopia.
Methods

Study area, design and period
Sorro District is one of ten districts and one urban administration in Hadiya zone. It is located 262 km from Addis Ababa and 32 km from zonal capital, Hosanna. The total area of the District is 706 square km and lies 840-2850 m above sea level. The total population of Sorro District is 245,578 as reported by the districts finance and economic development office in 2014. There are 123,288 females accounting for 50.2 % of total population. More over the total population found in rural Sorro District is 226,190. There are 35,308 (15.6 %) under five age and reproductive age group 52,702 (23.3 %). There are 5777 (1.7 %) infants within age group 0-5 months in rural community. Estimated number of households in rural Sorro District is 11,083 households [21] .
There are nine government and one non-government health centers and 46 health posts with two health extension workers at each health post. Nutrition is focused on as one of the components of health extension package.
Source and study populations
The study was conducted using a cross-sectional design and conducted from 12 August to 23 August 2015. The study population included all mothers with infants aged 0-5 months living in rural Sorro District, and mothers with infants aged 0-5 months living in randomly selected kebeles (lowest administrative unit) were selected.
Infants of age 0-5 months who were living with their biological mothers for at least 6 months in the study area were included in the study. Mothers who were severely ill and unable to respond were excluded from the study. Additionally, mothers who could not talk or hear due to disability were excluded from the study.
Sample size determination
Sample size was determined for both objectives and the maximum sample size was determined using single pro-
by considering the following assumptions: expected prevalence of bottle feeding 16 % [16] , 5 % type I error, margin of error 3 and 5 % contingency for the non response and the final sample size was 602.
Sampling techniques and procedures
Systematic sampling was carried out to undertake the study on 602 mothers with infants of age 0-5 months. First 15 kebeles were selected randomly by using a lottery method out of 46 rural kebeles found in Sorro District. Then up to date census of households which had eligible mothers with infants aged 0-5 months has been made by using health extension workers. The sampling interval was two for each Kebele. The first household was selected randomly and every second household was selected until the required number of households were achieved. When there was more than one eligible mother with an infant in the same household, one eligible mother with an infant was selected randomly by using the lottery method. When an eligible mother with an infant was not present during data collection, the household was visited for at least three times and data collected.
Data collection method
Data were collected by using pretested structured questionnaire adapted from EDHS, Linkage project 2006 and UNICEF's Multiple Indicator Cluster Survey Questionnaires which were designed to assess infant and young child feeding practices in developing countries. The questionnaire was translated from English to local language Hadiyigna and translated back to English by fluent speakers of the two languages. Data were collected by using face to face interviews of mother with an eligible infant based on socio demographic and economic characteristics, maternal health service related characteristics, obstetric characteristics, infant feeding practices and maternal knowledge on exclusive breastfeeding. Data were collected by 15 diploma holder female nurses who were fluent in the local language Hadiyigna and with prior experience in data collection. Additionally four first degree health professionals supervised the data collection.
Five percent of the sample size was pretested before actual data collection period outside the selected kebeles. Intensive training was also given to data collectors and supervisors on the purpose of study, how to handle questionnaires, how to conduct data collection and on ethical consideration. Strict supervision and the overall quality of the data collection was monitored and performed by the principal investigator. The collected data were also checked for completeness and consistency before processing and analyzing data.
Study variables and data measurement
Data were collected on non-exclusive breastfeeding considering dependent variables and on different independent variables such as, socio-demographic variables, health service related characteristics, obstetric factors (place of delivery, mode of delivery, delivery assistance and parity), feeding practice related variables (knowledge of mother on exclusive breastfeeding, early initiation of breastfeeding, giving colostrum and breastfeeding condition) and partially open ended questions were asked to know the reason why they give additional foods.
Non-exclusive breastfeeding was defined as: the proportion of infants 0-5 months of age who were not fed exclusively with breast milk in the previous 24 h with the exception of medications such as drops, syrups or ORS [22, 23] .
Data processing and analysis
The data were entered by using Epi info version 3.5.4 and exported to SPSS for windows version 21.0 to undertake the analysis. Descriptive summary was presented by using frequencies, proportions, means and tables. Household socioeconomic position was computed by using 15 variables. Household socio economic status was considered mainly based on household assets. Then principal component analysis was applied to establish wealth index which was categorized into quintile starting from lowest (poorest) to highest (richest). Both bivariate and multivariable logistic regression analysis was used to assess the association of independent variables with outcome variable and to control the possible confounding factors. Statistical tests were performed to manage missing values and to check multi-colinearity before running multivariable analysis. In order to avoid missing important variables (time of initiation of breastfeeding), the analysis was done by excluding mothers who did not remember the time of initiation. But this was done after running sensitivity analysis with three scenarios (adding mothers who didn't remember to either group or excluding them). Hence, adding or removal of these mothers had no significant effect on the strength or the direction of association. Odds ratio with 95 % confidence interval was used to assess the strength of association.
Fitness of the model was tested by checking Hosmer and Lemeshow goodness of fit test and omnibus test of model. During multivariable analysis an independent variable with p-value less than 0.05 was considered as significant and an independent predictor of non-exclusive breastfeeding.
Result
Socio-demographic characteristics of participants
From the total of 602 mothers with infants of age 0-5 months, 579 mothers were included in the study, making the response rate 96.2 %. The mean (±SD) age of mothers was 28.2(±4.7) years and ranges from 15 to 42 years. The median age of infants was 3 months. The majority of women, 553 (95.5 %) were protestant followers. The largest ethnic group was Hadiya 532(91.9 %) and most of the mothers 511(88.3 %) were housewives by their occupation. Ninety four percent of mothers were married during the time of survey and 334 (57.7 %) mothers were uneducated. Among all infants aged 0 to 5 months, 305 (52.7 %) infants were boys and 242 (41.8 %) were found within age group 2-3 months.
About two third of mothers 407 (70.3 %) had one up to two children of under 5 years of age and the median number of live births per mother was four which ranges from 1 up to 11 children (Table 1) .
Maternal health service related and obstetric characteristics
The median hour from nearby health facility (health center) was 0.75 h which ranges from 0.3 to 2.50 h. Regarding antenatal care, 363(62.7 %) mothers reported that they visited health institution for antenatal care during pregnancy of index child and 204 (56.2 %) had two to three visits. Most of the mothers 284 (78.2 %) were counseled on breastfeeding during their antenatal visits at the health institution. The majority of the mothers 481 (83.1 %) in the study area reported that they gave birth to the index child at home. During delivery, 441 (76.2 %) mothers were assisted by traditional birth attendants. Almost all mothers, 577 (99.7), had vaginal delivery and postnatal care was provided for 367 (63.4 %) mothers (Table 2 ).
Breastfeeding characteristics of participants
All mothers had ever breastfed their children at some point and they were breastfeeding their index infant during the time of the survey. About half of mothers 291 (50.3 %) initiated breastfeeding to their newborn within 1 h of delivery. One hundred eighty nine (32.6 %) mothers reported expressing and discarding the first milk (colostrum) and prelacteal feeding (anything other than breast milk given within 3 days after delivery) was given by 92 (15.9 %) respondents. Water and rue (Tena Adam in Amharic) were the commonest prelacteal feedings given to their child which accounts 39.1 and 28.3 % respectively.
Three hundred eighty four (66.3 %) mothers responded that they had breastfed the index infant eight or more times. The mean frequency of breastfeeding was 9.8 (±3.4) times.
The prevalence of non-exclusive breastfeeding among 0 to 5 months of infants was 49.4 % in the study area. This indicates additional food or fluid other than breast milk was given by 286 (49.4 %) mothers with infants of age 0-5 months. Cow's milk and home based infant never married, divorced and separated formula ("durgana") were commonly given to these infants, reported by 53.5 and 48.3 % of respondents respectively. One hundred eighty two (63.6 %) mothers responded that a reason for giving additional food was a feeling that giving only breast milk is not enough for infant. They perceived that breast milk alone cannot satisfy their babies and does not meet the cellular requirement. They felt that breastfeeding has no adequate nutrients both in quality and quantity. According to the age specific non-exclusive breastfeeding, the prevalence of non-exclusive breastfeeding was increased from 24.2 % in 0-1 months to 69.3 % in 4-5 months. Bottle with nipple was used by 111 (19.2 %) mothers to feed index infant. The median age to cease exclusive breastfeeding was found to be 2 months in the study area.
Four hundred ninety four (85.3 %) mothers with index infant were ever heard about exclusive breastfeeding. Health extension workers were the main source of information as reported by mothers (87.2 %).
Factors associated with non-exclusive breastfeeding
On multivariable logistic regression analysis, after adjusting for potential confounders, being currently unmarried, index infant's age being between 2-3 and 4-5 months, not having antenatal care visit during the index pregnancy, not having post natal care visit, initiation of breastfeeding after 1 h of delivery were factors significantly associated with non-exclusive breastfeeding among mothers with infants of 0-5 months.
Those mothers who had no antenatal visits during their index pregnancy were 2.6 times more likely to practice non-exclusive breastfeeding (NEBF) than those who had antenatal care [AOR (95 % CI) = 2.60 (1.64, 4.10)]. Similarly mothers who had no postnatal care after birth of index pregnancy were 1.9 times more likely to practice NEBF than those who had postnatal care [AOR (95 % CI) = 1.90 (1.19, 3.04)]. Those mothers who had initiated breastfeeding their index infant after 1 h of delivery were nearly two times more likely to practice NEBF than those who had initiated within 1 h of delivery [AOR (95 % CI) = 2.11 (1.37, 3.24)]. The odds of NEBF were nearly four times higher among currently unmarried mothers than their counterparts [AOR (95 % CI) = 3.85 (1.44, 10.27)]. The odds of NEBF were 3.6 times higher among infants within age group of 2-3 months when compared to infants within age group of 0-1 months [AOR (95 % CI) = 3.63 (2.06, 6.36)]. Similarly the odds of NEBF were nearly ten times higher among infants within age group of 4-5 months when compared to infants age group of 0-1 months [AOR (95 % CI) =1 0.29 (5.60, 18.92)] (Table 3) .
Discussion
The prevalence of non-exclusive breastfeeding was 49.4 % (95 % CI = 45 %, 53 %) in this study. The finding The symbol "ɍ" stands for or to mean Relative, friend, neighbor and by mother herself is similar with the Ethiopian national study (48 %), Jima Arjo District (52.1 %) and Egypt (47 %) [20, 24, 25] . However, the prevalence of NEBF in this study was lower than the findings in other developing countries like 88 % in Cote d'Ivoire, 80 % in Cameron, 62 % in Burkina Faso, 83.6 % in Nigeria, 68 % in Kenya and 62.9 % in Pakistan [26] [27] [28] . In contrast to this, the current study finding is higher than findings in East Ethiopia (28.3 %), South Eastern Ethiopia (28.7 %) and Southern Ethiopia (44.4 %). It is also higher than studies done in Uganda (33 %) [16, 26, 29, 30] . This might be due to methodological differences in selecting target groups and variations in the definition of exclusive breastfeeding and presence of socio cultural differences among study subjects. According to age specific non-exclusive breastfeeding, the prevalence of NEBF was increased from 24.2 % in 0-1 months to 69.3 % in 4-5 months of age. This finding is in line with Ethiopian national study which was increased from 30 % at infant's age of 0-1 months to 68 % at age of 4-5 months. However, the finding is higher than a study conducted in Goba, South Eastern Ethiopia which stated that NEBF was increased from 16.8 % in 0-1 months to 35.1 % in 4-5 months [20, 30] . This might be due to Note: ***P-value < 0.001**0.001 ≤ P < 0.01 *0.01 ≤ P < 0.05 a never married, divorced, separated; COR crude odds ratio, AOR adjusted odds ratio differences in understanding of optimal breastfeeding among study respondents. Since the study was conducted in a rural area, behavioral change is not achievable within short time by only health extension workers. Advocacy of the optimal child feeding practice through mass media communication may not successfully reach this rural community. Multivariable logistic regression showed that age of infant was an independent predictor of NEBF in the study area. As the age of infant approaches to 6 months, the prevalence of non-exclusive breastfeeding was increased. It is in line with study conducted in Goba, South Eastern Ethiopia [30] . It is also consistent with studies done in China, Pakistan, Nigeria, Egypt and Uganda [24, 27, 28, 31, 32] . This could be explained by mothers assuming breast milk alone would not be sufficient for infants once they are older than 2 months. Greater than 60 % of the respondents perceived that breast milk is insufficient for normal child growth and development. In addition to this, it may be correlated with high levels of maternal illiteracy (about 60 %) and low postnatal care follow up significantly affecting exclusive breastfeeding in the study area.
Unmarried mothers were nearly four times more likely to breastfeed non-exclusively than those mothers who were married. This finding is consistent with another study done in Ethiopia [33] . This might be explained by the fact that unmarried mothers lack support given by their husbands and other family members on infant feeding practices.
This study also revealed that lack of early initiation of breastfeeding was associated with NEBF. The finding goes in line with the studies conducted in rural Egypt and Mecha District,North Western Ethiopia [13] . This might be explained by mothers' tendency to commence complementary feeding early if the initiation of breastfeeding is delayed after delivery. Not having antenatal care during their last pregnancy was associated with NEBF in this study. This is similar to findings in Nigeria and Egypt [24, 28] , possibly because mothers who did not receive antenatal care lacked information on optimal infant feeding, especially exclusive breastfeeding, given by health workers at health institutions. Finally this study revealed that mothers who had not received postnatal care were more likely to practice NEBF than their counterparts. This finding is in line with study finding in Mecha District, North Western Ethiopia [13] . This might also be due to the fact that mothers who did not receive postnatal care missed out on advice about exclusive breastfeeding from health workers during the contact.
This study shows that maternal and infant sociodemographic factors such as, sex of infant, educational status of mother and occupation of mother did not show significant association with NEBF unlike earlier studies [20, 24, 27, 28, 30, [34] [35] [36] .
Household socio-economic status also did not show significant association with NEBF [27, 28, 33, 36] . This might be due to the fact that studies conducted in Ethiopia are not considering different variables enough to explore and assess household socio-economic status.
This study used 24-h recall method which underestimates the prevalence of NEBF. The method misclassifies many mothers as exclusively breastfeeding in which those mothers who have given liquids or other substances other than breast milk regularly may not have given them in the previous 24 h, and thus underestimates NEBF [30, 31] .
Maternal recall may also affect median duration of NEBF which is prone to maternal recall bias. We were unable to assess maternal knowledge about EBF or household wealth due to insufficient data. Living conditions were not assessed in detail.
Conclusion and recommendations
This study concludes that the prevalence of NEBF is higher according to WHO and Ethiopian National recommendations on infant and young child feeding. It indicates that greater effort should be invested on reducing the level of NEBF in Sorro District. Non-exclusive breastfeeding was common among unmarried mothers, initiated breastfeeding after 1 h of delivery, who had no antenatal or postnatal care and infants' age was over 2 months. Women in the study area need support to have an appropriate infant feeding practice.
Based on the study findings the following recommendations were forwarded to the District health office and regional health bureau:
Every effort should be made for mothers having infants within age group 2-3 and 4-5 months to be at the track of infant and young child feeding recommendation for only feeding breast milk until the first 6 months.
Unmarried women should be provided more support to exclusively breastfeed infants until the first 6 months.
Nutrition education on early initiation of breastfeeding should be strengthened by educating mothers in both community and health institutions.
Strengthening and promoting antenatal and postnatal services by health workers and district health office is recommended to address all eligible mothers with infants.
